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An empirical study in the form of survey was conducted investigating design students’ 
cognitive processes. The aim of this study was to identify specific knowledge for application 
by students classified as creative in product design. We specifically collected data from 
China and the UK, representing the Western and Eastern cultures. The results identified six 
knowledge items, e.g. knowledge of user trails, ergonomics, which were applied at a high 
frequency in FYDP by creative students, measured by the Metacognition Awareness 
Inventory (MAI), in both China and the UK. Moreover, we found that Chinese participants 
with higher creative thinking ability may tend to apply more knowledge of aesthetics, 
organisation, marketing, and skills to operate relevant machines in a design process, 
whereas the UK’s participants with higher creative thinking ability would be more likely to 
apply knowledge of client needs and information processing to a larger degree. 
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Introduction  
The present study was motivated by identification of over-dependency of design students in China on lecturers 
during Final Year Design Projects (FYDP) (He, 2008). FYDPs examine students’ subject specific knowledge and 
skills, and as a project-based teaching and learning strategy, the FYDP emphasises the application of 
knowledge (Prince & Felder, 2006). In China, FYDPs usually begin in the fourth academic year with a duration 
of one term (6 months). Students receive a foundation of what is perceived by educators to be relevant 
knowledge through a series of courses, including art history, design methods, market strategies and creative 
design practice, as well as traditional design courses (e.g. design representation based on sketching, drawing 
and modelling). However, design students seem to be unable to integrate these various aspects of knowledge 
to progress a long-term project (Pan, 2007). As the project-based strategy works more effectively for creative 
students (de Graaff & Kolmos, 2007), for this study we theorised that the more creative students might apply a 
variety of subject-related knowledge during FYDPs in a more effective way than less creative students. The lack 
of evidence concerning the application of different types of knowledge in a design process (Christiaans & 
Venselaar, 2005), prompted the need to explore the relationship between creativity and knowledge 
application. In addition, when referring to design cognitive processes, creativity-relevant factors are usually 
involved. Creativity theorists (Lubart, 1990; Fu, 2003) argued that creativity can be understood differently by 
different cultures as there are very different perspectives on what is considered creative. Understanding the 
cross-cultural aspects of creativity is therefore important. However, cultural factor is less emphasised in 
studies of design creativity as most of these studies are generally conducted by applying qualitative 
approaches, e.g. interview and action research and generally took place within one university in a single 
cultural context.  
This paper represents an empirical study investigating design students’ cognitive process in conducting FYDPs, 
specifically referring to two constructs, ‘creative thinking’ and ‘knowledge application’. Creative thinking 
involves interactions between divergent thinking and convergent thinking, where, “convergent thinking usually 
generates orthodoxy, whereas divergent thinking always generates variability” (Cropley, 2006, p. 392). Both 
types of thinking work together “[which] allows the generation of ideas that are both original and effective” 
(Kozbelt, Beghetto, & Runco., 2010, p. 32). By acknowledging the importance of cultural factors, this study 
involved samples from two countries, China and the UK, representing Eastern and Western cultures. 
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Therefore, we intended to explore the following questions in this study: what are the knowledge items whose 
application is related to creative thinking? Specifically, are there any knowledge items whose application may 
be different between different cultural contexts, and what are they? 
Literature review 
Knowledge application in design studies 
There is particular attention on a series of subject-related knowledge in design studies from the view of design 
creativity. For example, the relationship between the creativity and knowledge of ill-structured problem has 
been studied. Relevant studies have focused on investigating whether design creativity is problem-focused or 
solution-focused (Lawson, 2006; Cross, 2004), i.e. the problem-solving process (Howard, Culley, & Dekoninck, 
2008) vs. specific domain knowledge (Bingham, Southee, & Page, 2013). There is also an emphasis on the 
relationship between creativity and the knowledge of design presentation. A series of studies are considering 
design representation as an essential approach to facilitate or achieve design creativity (e.g. Goldschmidt & 
Klevitsky, 2004). Moreover, several studies (e.g. Christiaans & Venselaar, 2005; Popovic, 2004) focused on 
exploring the function of domain-general knowledge i.e. strategic knowledge in design process. Finally, several 
studies (Cross, 2004; Sarkar & Chakrabarti, 2011; Sio, Kotovsky, & Cagan, 2015) have particularly emphasised 
the relationship between creativity and designers’ experience; while others argued that the designers’ 
experiences or precedents may lead to design fixation occurring, which inhibits the creative process (Doboli & 
Umbarkar, 2014). 
As reviewed, these issues have been studied from the perspective of whether they may lead to creative 
outcomes in the design process, but there are still few studies that probe into their application in the design 
process, as Christiaans and Venselaar (2005) have stated. The reason would probably be that it is more 
challenging to identify the amount of subject-related knowledge that is applied in a design process than to 
simply investigate the general categories of knowledge, e.g. domain-specific/domain-general knowledge, or a 
specific knowledge item, e.g. design presentation. 
Current methods applied in  design cognition studies 
A literature survey has been conducted to review methodologies applied in studies of the design process, 
including three aspects: i) studies of design cognitive processes and creativity; ii) design knowledge 
development; and iii) design knowledge and creativity. We found that research strategies such as protocol 
studies, visual work analysis, interviews and observation are widely applied in this research area. These 
reviewed methods are summarised in Table 1, with reference to how they are conducted in relation to data 
collection and analysis: 
Table 1. Summarised methods applied in design cognitive process research 
 
The qualitative approach was most frequently applied and this was the case in a range of studies, including 
Popovic (2004), Osmond and Bull (2013), Cash and Snider (2014), and Smith (2015), which followed the 
interpretive methodologies which employ particular qualitative research methods, such as interviews and 
working within a constructivist paradigm. Their aims were to identify students/teachers’ in-depth feedback on 
their design experience or collect information about specific opinions. For example, Popovic (2004) conducted 
a visual work analysis to investigate two categories of knowledge applied in the design process; the approach 
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of ‘observation’ was applied by Cash and Snider (2014) which involved investigating participants’ activities 
when conducting artificial works within design research. 
Protocol analysis was employed widely as well, e.g. Kim and Kim’s (2015) and Christiaans and Venselaar’s 
(2005) studies in investigating design cognitive processes. This strategy is often used to investigate invisible 
cognitive processes. It has its origins in information-processing theory, which checks how the human mind 
works in terms of how it deals with information – including both newly-inputted information and information 
already stored in the memory (such as knowledge). As Ericsson and Simon (1993; 1981) proposed, it is possible 
to record and analyse a few aspects of the individual’s information processing by asking them to ‘think aloud’ 
when they are carrying out a task. The ‘think aloud’ technique is the main approach to collect data in a 
protocol study. In Cross’s (2004) review of design studies, the majority of the studies discussed aimed to 
examine either the differences between novice and expert designers or characterise expert behaviour in the 
designing process, and these were conducted by applying protocol studies. 
However, only a few studies in this research area applied the quantitative approach by conducting an 
experiment or survey. For instance, Cornish, Goodman-Deane, Ruggeri, and Clarkson (2015) organised a survey 
of 122 graphic designers and clients to examine the research hypothesis that poor communication between 
graphic designers and clients leads to a lack of visual accessibility in product designs; Sun, Xiang, Chai, Yang, 
and Zhang (2014) conducted a lab-based experiment applying equipment for tracking eye movements in order 
to explore the relationship between sketching skill and creativity in the design process. 
As Razzouk & Shute (2012) concluded, most of studies investigating the cognitive process in design were 
qualitative and employed protocol analysis. They further stated that these methods have some limitations, 
especially for investigating design activities. This echoes Smith’s (2015) argument that the results obtained 
from qualitative approaches can be helpful in pioneering new ways of understanding, but do not provide 
support for generalisations. Similarly, Liu (2015) pointed out that the existing research methods were limited 
to protocol analysis which were based on practices, thus a large number of samples for measurement and 
analysis are required. Therefore, the results obtained from qualitive approaches can only support a specific 
context; however, these studies stated their conclusions in a general way without including their cultural 
contexts. 
A cross-cultural perspective on creativity 
Lubart (1990) and Fu (2003) argued that creativity can be understood differently by different cultures as there 
are different perspectives on what is considered creative. Similarly, Amabile (1982), acknowledging the 
complexity of social context and environmental variables, suggested that creativity might be understood 
differently from culture to culture. Therefore, creativity can be considered as culturally relative, and 
understanding the cross-cultural aspects of creativity is therefore important (Lubart, 1990).  
Creativity is a term used mainly in the Western world. Studies of creativity have been ongoing in China since 
the 1980s, at which time the development of creativity research was established, based on the achievements 
of Western countries. Fu, one of China’s pioneer researchers on creativity, first identified and located the word 
in the local context and pointed out that the awareness of being creative in China has a long history. He 
proposed that educators need to seek for its origination from philosophical perspectives that are rooted in 
Chinese culture (Fu, 2003). Lubart (1990) also believed that religious/philosophical perspectives would be 
relevant and important for forming perspectives on creativity and how this concept is understood in the 
current social and political context, in order to better connect with and absorb those theories from Western 
cultures. The main differences between philosophical perspectives, the social economic context and political 
context in both cultures are given in Table 2: 
Table 2. Summarised differences between Western and Chinese perspectives 
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Understanding the philosophical differences in perspectives on creativity between Western and Chinese 
culture is important as these differences ultimately drive educational goals. The main differences have been 
reviewed and summarised from the perspectives of each aspect.  
First of all, in terms of philosophical basics, Lan and Kaufman's (2012) point of view is that the Chinese 
emphasise ‘novelty’ in creativity. This point of view has been supported by Paletz and Peng's (2008) study, 
which investigated evaluations by Chinese students and other students from Western countries of products 
from the angle of ‘novelty’ and ‘appropriateness’. They found that the Chinese were largely influenced by the 
former rather than the latter. In contrast, Western students were more influenced by appropriateness and less 
by novelty. Moreover, Yue (2004) stated that to achieve creativity, the Chinese pay most attention to seeking 
traditional methods and skills, so they stress creativity from the social aspects, and tend to consider those 
products which satisfy traditions, rituals and social norms as creative (Ng, 2001; Sternberg, 1985; Westwood & 
Low, 2003). As a result, the Chinese would prefer to accept ‘incremental’ creativity (Gilson & Madjar, 2011). 
However, the situation is different in Western countries. They emphasise ‘appropriateness’ and 
‘groundbreaking’ when evaluating a creative product (Paletz & Peng, 2008), and therefore they may respond 
to ‘radical’ creativity.  
Secondly, referring to the political context, Dineen and Collins (2004) stated that Chinese society has 
traditionally valued collectivity and conformity over the individual, which indicates that all people would be 
socially interrelated (Lau, Hui, & Ng, 2004). As Hsieh and Scammon (1993) stated, people in such cultures tend 
to look after others' needs and suppress their feelings to seek interpersonal harmony. Moreover, in Aaker and 
Schmitt's (2001) study, Chinese participants are more favorable to assimilation needs. However, Westerners 
emphasise the diversity of needs, and the reason would probably be, as Zha, Walczyk, Griffith-Ross, Tobacyk, 
and Walczyk (2006) explained, that individualism has been commonly recognised as a defining characteristic of 
Western culture, thus they appreciate independence and an individual is perceived as a separate entity. In 
addition, it seems that the creative abilities are hard to form in a collectivist society as compared an 
individualist society (Lubart, 1990). 
Finally, as reflected in the social/economic context, the understanding of creativity within the Chinese 
background is more likely to perceive it as connected to a socially-related attitude. Li (2007) suggested that 
creative products include those products or services which represent social and cultural meanings, as well as 
symbolic values; whereas in Western countries, creative products are mainly generated in the condition of 
intellectual property rights, which has been created in the light of the demands of the individual (Li, 2007). 
In summary, this literature survey identified the following knowledge gaps: i) there lacks studies that probe 
into subject-related knowledge application in the design process; ii)  the methods applied in studies regarding 
design cognition/processes may lead to the denial or marginalisation of cultural factors. Therefore, to get a 
more comprehensive understanding of knowledge application in FYDP for answering the research questions, a 
specifically designed study is needed, which should be suitable for exploring the application of various subject-
related knowledge items in the design process based on a creativity-related measurement; most importantly,  
cultural contexts should be considered in this study. 
Methodology 
A survey-based research method was adopted as it can cover a wider range of issues with a much broader 
base of respondents (Buckingham & Saunders, 2004), which made it more suitable for this study. This is 
because the main body of this cognitive study refers to ‘creative thinking’ and ‘knowledge application’ 
involved in the design process of the FYDP, and the sample was intended to be collected from two different 
cultures. A comparison between the results from each country and the total samples will be made.  
Measuring creative thinking ability 
Evidence suggests that the instrument used for measuring creativity should be selected according to how 
creativity is defined in a specific study. Creativity in this study is considered a creative process driven by 
creative thinking, with a combination of divergent and convergent thinking central to the process (Cropley, 
2000). From this perspective, metacognition is taken into account as a criterion for measuring creative 
thinking, which is described as the conscious organisation of the information obtained while learning to 
accomplish tasks. As metacognition refers to the higher ability associated with human cognitive activities, its 
importance as a function in achieving creativity has been noted by those who consider creativity from the 
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standpoint of cognitive processes, in particular problem-solving processes (Feldhusen & Goh, 1995). It has 
been asserted that those with high-level metacognition should be able to solve a problem more creatively. 
Moreover, a study by Sanz de Acedo Lizarraga and Sanz de Acedo Baquedano (2013) found that metacognition 
correlated with levels of divergent thinking abilities.  
Existing instruments for measuring metacognition can address specific aspects, such as meta-memory (See 
Schneider, 2008); but of the methods reviewed, the Metacognitive Awareness Inventory (MAI) developed by 
Schraw and Dennison (1994), is a validated and efficient method to evaluate metacognition holistically. The 
MAI consists of 52 questions derived and focussed on how individuals evaluate their own cognitive activities. 
In the inventory, metacognition consists of two sections: knowledge about cognition and monitoring and 
regulation of cognition. The sections are further divided as follows: cognitive knowledge (three sub-types), and 
cognitive regulation (five-sub-types) (Table 3). 
Table 3. The Metacognitive Awareness Inventory (MAI) (Schraw & Dennison, 1994) 
 
Schraw and Dennison tested this instrument in a factor replication analysis to support the validity of the eight 
factors of Table 3 in their framework. Yildiz, Akpinar, Tatar and Ergin (2009) conducted a similar study to 
examine the same eight factors of metacognition, validating the results of Schraw and Dennison’s study. 
Confirmatory Factor Analysis (CFA) established the validity of the eight factors in MAI and found that all the 
criteria had significant paths underlying their specific factors. In further studies undertaken by Puryear (2015), 
the impact of the eight factors of metacognition on creative thinking were analysed and found to be of 
considerable significance to idea generation and idea selection processes. Subsequent studies have suggested 
that metacognition be considered a criterion to evaluate creative thinking abilities, with the MAI instrument 
demonstrating high confidence levels of 95% (Batey, Furnham & Safiullina, 2010; Feldhusen & Goh, 1995). 
Therefore, MAI has been selected as an instrument for measuring creative thinking abilities in this study. The 
sample question is represented in Table 4 below: 
Table 4. Sample question in MAI 
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Measuring knowledge application 
To obtain the detail of how students consider themselves to apply each of their subject-related knowledges in 
FYDP processes, an initial list of knowledge items was produced under the categories of domain-specific 
knowledge, domain-general knowledge and tacit knowledge (Zhang, Bohemia & McCardle, 2018). In Product 
Design Education research, studies about design knowledge provided an important resource for producing the 
knowledge subject list for this study. For example, Christiaans and Venselaar’s (2005) research identified 10 
items of domain-specific knowledge and one item of domain-general knowledge applied by design students; 
Popovic’s (2004) study built on Christiaans and Venselaar’s work, though she included strategic knowledge as 
an additional item in domain-general knowledge. Furthermore, to enrich the knowledge list still further, the 
contents of taught programmes in product/industrial design, focused on China and the UK’s Bachelor design 
programmes, were also reviewed, as the curriculum reflects learning from imparted knowledge (de Graaff & 
Kolmos, 2007). Finally, we deliberately introduced tacit knowledge as a category consisting of three items of 
general experiences, based on Polanyi’s (2009) initial ideas of working and daily life experience. As there is no 
precedence or validation of related items in this category we considered this as a unique approach supported 
by a recognised relationship with personal experiences. In total, nineteen items of knowledge were assembled 
as the basis of the questions on knowledge application (Table 5). 
Table 5. Developed Knowledge list in Product Design 
 
• Note: K1 – K10, K15 are adapted from Christiaans and Venselaar’s (2005) study; K11– K14 are adapted from HELPRC 
(2015), China, and the QAA report (2016), UK; K16 is from Popovic’s (2004) study; K17 – K19 are based on Polanyi’s 
(2009) initial ideas on human experience, and K17, K18 are adapted from HELPRC (2015), China, and the QAA report 
(2016), UK. 
 
The frequency of applying knowledge items listed in Table 5 was assessed by asking participants to respond on 
a 7-point Likert scale from ‘never used’ to ‘always used’ (sample questions in Table 6).  
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Table 6. Sample questions in ‘Self-Reported Psychometric Test: How do you apply your knowledge?’ 
 
The reliability and validity of this instrument has been assessed for suitability in quantitative methods by using 
a Likert scale and close-ended questions (Mason, 2007). In addition, internal consistency of the method was 
tested with the Cronbach's Alpha0F1  of >0.8. A pilot study, involving 35 postgraduate students (including 19 
Chinese nationals) at the Design School, Loughborough University, UK, was conducted prior to release. All 
methods were subject to institutional ethical clearance procedures. 
Questionnaires designed for this survey 
The data collection method for this study was via a questionnaire consisting of three parts: 1) participants’ 
basic information; 2) a self-reported Psychometric Test: ‘How do you apply your knowledge?’ and 3) the 
Metacognitive Awareness Inventory (MAI). 
Study of metacognition and knowledge application in China 
The Chinese data was drawn from the top 10 design colleges. 228 valid responses were collected (between 
19th, May 2017 and 30th, June 2017). All participants in this study who were from China were volunteers. The 
researcher contacted the school counsellors at each target institute in advance to arrange permission for this 
survey. Target participants were then emailed by their school counsellors to check whether they were willing 
to respond by providing the participant information. If yes, they could access the questionnaire through a 
website link (highlighted) at the bottom of this email. Prior to starting the formal survey, they had to click the 
‘Informed Consent Form’ of the survey. The details of the responses from each university are represented in 
Table 7.  
Table 7. Details of the responses in China 
 
                                                                
1 For Cronbach's Alpha see doi: 10.1007/bf02310555 
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Study of the metacognition and knowledge application in the UK 
The UK data was collected from those participants with a background in product design who attended the 
‘2017 New Designer Exhibition’. This was an exhibition of qualified students’ final year design projects from 
institutions across the UK (from 5th July, 2017 to 8th July, 2017). This is an independent event which is held 
annually in London, and it is the UK's most important graduate design exhibition. During this event, more than 
3,000 graduates from universities all over the UK came together to exhibit their products, creations and artistic 
works (https://www.newdesigners.com/). The researcher attended the exhibition and asked students involved 
to take part in this survey as volunteers. At the event, all the participants were allowed to complete the 
questionnaires in their own time as available, iPads were provided, and the results were collected when the 
questionnaires were finished. 28 colleges agreed to provide the product design projects on the exhibition 
attendees list, and the responses were gained from 23 of these colleges. The details of the responses from 
each university are presented in Table 8. 
Table 8. Details of the responses in the UK 
 
The age of most participants from China and the UK is between 21 and 24 years. The gender status of 
respondents in the two countries were similar to each other, with 50% male vs. 50% female in China and 59% 
male vs. 41% female in the UK. 
Strategy of data analysis 
Ordinal Logistic Regression (OLR) is selected as the tool for data analysis in this study, which is a linear 
regression model allowing causal analyses and which assumes a dependence or causal relationship between 
one or more independent and one dependent variable. In this study, if we can observe that the frequency of a 
knowledge item application increases as the MAI score increases, then we would be able to draw a conclusion 
that the application of this knowledge item is related to metacognition. Therefore, in this case, metacognition 
was considered the explanatory variable (independent), and the application of a specific knowledge the 
dependent variable. 
OLR is a type of logistic regression analysis used when the response (dependent) variable has more than two 
categories with a natural order or rank. It is suitable to apply to this study since the knowledge application 
factors (the dependent variable) were measured by a 7-point Likert scale, yielding a 7-category response with 
ranking. Equ. 1 illustrates the arithmetic OLR model for this study. Yij = α + β1Xj + β2j∑ Xj + ϵ           Equ. 1. 
9 
 
Here, the dependent variable measures how frequently a student ‘i’ applies a specific knowledge item ‘j’ on a 
7-point Likert scale. ‘Yij’ is the logarithm of odds (log-odds) of the dependent variable1F2. ‘Xj’ is the MAI score of 
participant ‘j’. Ordinal regression enables us to determine how a single unit increase or decrease in MAI is 
associated with the probability of the dependent variable presenting a higher or lower value. ‘βj∑Xj’ is the 
‘sum’ of other control factors (gender, age, projects and institutions) which are also examined in the 
regression to reveal any statistically significant effect on the knowledge application. Nineteen regression 
analyses were conducted for each of the knowledge items in relation to the MAI scores for the respondents in 
each country respectively. STATA (version 13) was used for running the logistic regression and additional data 
analysis. 
The coefficient and p-value are both key results of the OLR in regression analysis, as together it indicates which 
relationships in the model are statistically significant and the nature of those relationships, e.g. the slopes and 
directions of the regression lines.  
As this study assumes a relationship between metacognition and knowledge application, the null hypothesis 
and the alternative are proposed as: 
H0: there is no relationship between metacognition (MAI score) and the frequency of applying a knowledge 
item [K1], [K2], [K3], …[K19]  
Ha: there is a relationship between metacognition (MAI score) and the frequency of applying a knowledge 
item [K1], [K2], [K3], …[K19] 
As this is the first attempt at identifying the knowledge items whose application is associated with 
metacognition from a range of subject-related knowledge items, we set the significant level to 10% (threshold 
of p-value = 0.1). A low p-value (p<0.1) indicates the relationship exceeds the 90% significance level: then we 
can be fairly confident that the association between the MAI and the frequency of knowledge application does 
exist in the population from which our sample was drawn. Thus we would reject the null hypothesis (H0) and 
suggest the alternative hypothesis (Ha). Otherwise (p>0.1), we would fail to reject H0. 
Results and discussions 
ORL has been applied as interpreted in the section on ‘strategy of data analysis’. Three groups of data from the 
total samples, China samples, and UK samples have been analysed and the results are shown in Table 9. 
We can see from Table 9 that the coefficients of metacognition against KFA6, KFA9, KFA16, KFA17, KFA18, and 
KFA19 (6 items out of the total 19 items) in all three groups are statistically significant, with the p values below 
0.1 (marked in bold), supporting the Has that there is a relationship between metacognition (MAI score) and 
the frequency of applying a knowledge item K6, K9, K16, K17, K18, and K192F3. The related coefficient values are 
all above zero, meaning the relationships between metacognition and the frequency of applying these 
knowledge items are positive. This implies that the higher the metacognition score obtained, the higher the 
frequency of application of these kinds of knowledge by the participants.  
In response to the second question of this study–are there any knowledge items whose application may be 
different between different cultural contexts–the following discussions will focus on the inconsistent results 
between groups. 
Comparing the results from total samples, China samples and the UK samples 
When looking at Table 9, we can find that the results of FKA2 and FKA8 represent the consistency in both the 
China and UK columns (p<0.1, marked with underlines), whereas, they show the different results in the total 
samples column. This implies that the data collected from only China and the UK may not support the results 
from the total samples. This further supports our argument at the beginning of this study that to explore 
design cognitive process, cultural factors should be considered as it affects the results. Therefore, to better 
                                                                
2 For a fuller treatment of Logistical Regression and logarithms of odds ratios see doi: 
10.1080/00220670209598786 
3 For the detail of knowledge items, see Table 4 in Methodology section.  
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identify the knowledge items that are influenced by metacognition, data from more culture contexts should be 
obtained. 
Table 9. Regression coefficient for MAI in estimating the frequency of knowledge application (K1–K19) 
 
Notes: * p<0.1; FKA: Frequency of Knowledge Application. 
Comparing the results from total samples and China samples 
Apart from the aforementioned knowledge items (K2, K6, K8, K9, K16, K17, K18, and K19), it can be seen that 
the regression coefficients of MAI against a few items – FKA4, FKA10, FKA12 – are different between the total 
samples and China groups. The coefficients of metacognition against the frequency of the application of K4, 
K10, and K12 are statistically significant in China’s responses (p<0.1, marked in italics in China’s column, Table 
8), but not in the total samples (p>0.1, Table 8). The three knowledge items are listed below: 
• K4. Aesthetics: knowledge relates to colour, structure and form. 
• K10. Skill to operate relevant machines 
• K12. Knowledge of organisation and marketing 
The knowledge of K4 and K10 largely reflect the ‘Art and Craft’ attributes of design, which are usually deemed 
to inspire novelty and reflect traditional understandings of design (the forms and the crafts of artifice) (Kuma, 
2008). The history of modern design can be traced back to the late 18th century and the first Industrial 
Revolution in the UK (Margolin, 1989). This largely stemmed from the growth of modern industry to satisfy the 
requirement for efficient machinery, but at the same time it absorbed elements from arts and crafts. China’s 
design education was imported from Japan and rooted in the Bauhaus system (Xi, 2000), which paid much 
attention to the form and decorative aspects of design (Kuma, 2008). Accordingly, China’s design is still 
focused on forms and crafts today, which play crucial roles in achieving design creativity (Wu, 2001), whereas 
other cultures, e.g. the Western culture pays more attention to social topics and the living environment and 
puts design into other, broader discourses (Johnson, Wilson, Markopoulos, & Pycock, 1993). Moreover, they 
emphasise ‘appropriateness’ and ‘groundbreaking’ more when evaluating a creative product (Paletz & Peng, 
2008), and therefore they may respond to ‘radical’ creativity.  
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The specific understanding of design creativity derived from socio-culture would probably influence design 
students in China. China’s creative students tend to apply K4 and K10 with a higher frequency, as these two 
items may help to achieve relevant abilities or outcomes that conform to social understanding and evaluation 
in design and creativity in Chinese culture. This finding is consistent with Paletz and Peng’s (2008), Lan and 
Kaufman’s (2012) point of view that what the Chinese emphasise as creativity is ‘novelty’, which is found to 
exist largely in the art work. Moreover, Yue (2004) stated that the Chinese pay the most attention to 
traditional methods and skills to achieve creativity, therefore, Chinese designers would prefer to accept 
‘incremental’ creativity rather than ‘groundbreaking’ creativity (Gilson and Madjar, 2011).  
Knowledge of organisation and marketing (K12) generally includes knowledge of the structure, culture and 
behaviours of firms, and more specifically, the relevant information and methods of market research, e.g. 
market surveys, interviews, and focus groups. In China’s design education, more attention is paid to delivering 
courses on ‘organisation and marketing’ during these years, as the concepts of ‘designing for all’ and ‘design 
industry’ have been gradually formulated and shown (Pan, 2007). Furthermore, this may also be related to the 
understanding of creativity within the Chinese background, as the Chinese are more likely to perceive 
creativity from a socially-related perspective. Chinese culture reflects collectivism, which indicates that all 
people are socially interrelated (Lau, Hui, & Ng, 2004), therefore, people in such cultures tend to look after 
others' needs (Hsieh & Scammon, 1993) and favour assimilation needs (Aaker & Schmitt, 2001). The situation 
may be different in other cultures: for example, Westerners emphasise the diversity of needs, and the reason 
would probably be, as Zha, Walczyk, Griffith, Tobacyk and Walczyk (2006) have explained, that individualism 
has been commonly recognised as a defining characteristic of Western culture. Thus, in Western countries, 
independence is highly appreciated, and an individual is perceived as a separate entity. Our findings support 
the viewpoint of cultural differences from this socially-related perspective, because Chinese creative students 
focus more on the mass market, as it is more likely that the Chinese will aim for a plan to satisfy and try to 
meet the general demands of society overall. 
Comparing the results from total samples and UK samples 
Similarly, the regression coefficients of MAI against FKA7 and FKA14 are different between the total samples 
and the UK groups. The coefficients of metacognition against the frequency of the application of K7 and K14 
are statistically significant in the UK’s responses (p<0.1, marked in italics in the UK’s column, Table 8), but not 
in the total responses (p>0.1, Table 8). The details of knowledge item K7 and K14 are shown below: 
• K7. Client needs: knowledge regarding to analyse the design brief 
• K14. Information processing 
The knowledge item K7 refers to analysis of the design brief. A design initiative will always have a design brief, 
with the proviso that it ideally provides customers’ requirements (Ryd, 2004); while knowledge item K14 is 
essential to become proficient in the analysis of information during the design process (Cousins, Lawson, 
Petersen, & Handfield, 2011).  
Applying the knowledge of K7 and K14 focuses on the rationale underlying every step/activity taken during the 
design process and has the aim of serving the clients’ needs. The outcomes of using these knowledge items 
would probably help to achieve ‘appropriateness’ rather than ‘novelty’. Our findings here support Wonder and 
Blake’s (1992) claim that in contrast to Eastern thought – an essential driving force of ‘novelty’ – which is 
considered to be more ‘intuitive’ i.e., more subjective, experiential, and non-systematic, Western thought, 
which is a baseline of ‘appropriateness’, is regarded as more ‘logical’ i.e., more unemotional, structured, and 
individualistic. As a result, the Western designers may tend to follow logic or rational principles by integrating 
new information to push the design process; in contrast, Easterners tend to re-arrange the pattern depending 
on the existing ‘database’ culture (Wonder & Blake, 1992). 
Creative students in the UK pay more attention to their clients, as Westerners pay more attention to particular 
customers, and customise their service to the specific needs of the targeted customers. The findings regarding 
the application of K7 indicates that the design brief plays a significant role in helping UK students to formulate 
a design problem during the design process. This implies that the different needs and directions of design 
industries in different countries may influence the emphasis and related approaches in education. Therefore, 
the UK’s creative students tend to apply K7 and K14 with a higher frequency, as they play an important role in 
achieving the ‘appropriateness’ of the outcomes emphasised in Western countries when evaluating creativity, 
whereas there is no such tendency in the application of K7 and K14 in the total samples. 
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Limitation and further suggestions 
Self-reported measurements were employed in this empirical study, which may to a certain degree lead to bias 
if the data has been collected from participants who may have been dishonest or inaccurate in their 
responses. It is suggested that tutors or experts’ judgements should be included in future studies if the issues 
of time and cost allow. The knowledge list in the questionnaire has been preliminarily built up, which is 
needed to keep verifying by updating knowledge items, e.g. the ethical aspect and sustainable development in 
design should be examined in the further study. Moreover, in this study data was collected from China and the 
UK. However, there is a weakness that leads towards a genralisation of Western people vs. Chinese people in 
this study, as UK people also are very diverse as a group. It is then suggested that the cultural differences 
should be identified to reflect the feature of the context in a more precise way in future studies. 
Conclusion 
This was an empirical study of China and the UK which explored the relationship between creativity and 
knowledge application. We identified six knowledge items (K6, K9, K16, K17, K18, and K19) whose application 
are related to metacognition in both countries, indicating they were applied frequently by creative students, 
identified by the MAI, in the FYDP. We also identified five knowledge items (K4, K7, K10, K12, and K14) whose 
application was different between different cultural contexts. This indicates that creative students are more 
sensitive to relevant knowledge items relating to cultural attributions and social trends, implying that the 
knowledge application in relation to creative thinking conforms to the social values and cultures in each 
country. Inspired by these main findings, for tackling the problem that product design students fail to apply 
their knowledge effectively in the FYDP processes, design tutors will gain new insights for better instructing 
the FYDP process from the view of knowledge application. For example, they should particularly be aware of 
the cultural context involved. In China, tutors should let students pay more attention on the knowledge of 
aesthetics, organisation, marketing during the process of FYDP; whereas in the UK context, the focus would be 
the knowledge of client needs and information processing. 
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